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Project Background

This beganasa validationstudyto detefminewhether
known active growth faults in the/Ht{uston,Harris Countyareacould be
Identifiedin the subsurfacevith INSEM 3-D resistivity data
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Active Faults in Houston Metropolitan Ar

A There are approximately 300 active & potentially acti
normal faults in the Houston/HaEri”s County, TX area. Many have a surface
expressior& can be identified by the property damage caused by
displacement across these f

v« . think DML & solutions

surface geophysical techi @ es such as resistivity imaging profiling, ground
penetrating radar & seisfmic refraction.

A NSEM data was evaluatethtetdemonstrate its ability to identify subsurface
faulting & how it could Be-easily.integre
geophysical techniques{torobtain'a more complete geological understanding
the subsurface.
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See Lightming ...

[ ¥

" Hockley '
Salt
L -Dome

* * *
23-June-2015 Copyright © 2015 Dynamic Measurement LLC. All Rights Reserved. NSEM Fault Validation 4




Fault Characteristics

The predominantly sowttipping Houstdn area faults
arebelieved to be listric growth fagl/té having near surface fault plane dips of
60-75 degrees. Dowato-the-north.antithetic faults are also present.

Faults selected for this study‘were three radial fagdsociated with the Hockley
SaltDome,located approximately 35 miorthwest ofdowntown Houston. Two

of 1t heS.eiaiile Aesi gnated faults -®-AO
the south and west res Ayfourth fault located south of Tomball, TX was
also evaluated with

Imageprofiles were uses (O .lé the NSEM profiles to surface fault locations.
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Data Integration

l See Lightning ...
v« . think DML & solutions

A series of profJ/I es (ALIineso) stri
perpendicular to the fault traces y\Lére extracted from the NSEM resistivity
volume & the surface locations-of the active faults were posted on each profile.

esti mated to begin
estimated depth of lightning penetration derived from average cloud height,
aver age pea.char gelcod 't he areaos |
8, 0000/ s e c -mapresstity inees tb appraximate depth.

The NSEM dat\a

BasedyoniSpCieiHEEa@Iloins descri bing ne
faults, potential subsurfaceifauitimatenes to surface fault cuts were
trigonometrically constraing d’oy-neave as a function of estimated fault angle
versus depth relationships. - . -
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Resistivity profile
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' next slide.
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Can NSEM map stratigraphy?
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Fault Scarp
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Tteration=4 RMS = 6.91%
After M. Saribudak, Leading Edge, Feb 201

Alternate structural interpretation.
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3-D NSEM Extends 2D Re3|st|V|ty

See Lightning ...
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Calibrated NSEM |
Builds Reliable Structural Framework
S
Multiple Resistivity Offsets.
S :, "~ 3-D NSEM Enables Fault Surface
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Reveald~ault Style Similar to
NSEM Findings at Depth.

: Faults added by this author to
augment published interpretation
& to correct slippage of original
fault segment overlays.
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See Lightning ...

GPR & NSEM |
Similar Micro/Macro Structural Styles
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Resistivity profile Lines 1-4
displayed on next slide.
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Consistencyying Surface
Fault & Picking
As Many As Seven Faults
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Resistivity imaging data taken across the Katy-Hockley fault. Note the south-dipping sand layers and thickening
clay layers in the downthrown side.  After M. Saribudak, Fast Times, Vol 17, No. 1, March 2012

’ —CTXIAS S o
§ e .

[ | \
7 Unconformity? \

I O o @ Resistivity offsets
AL i 5
WY A lnterpretetg\bunedf M s . >

-
23-June-2015 Copyright © 2015 Dynamic Measurement LLC. All Rights Reserved.

NSEM Fault Validation 18



,‘\

Willow CreekFault, Tombal,l TX
NSEM DuplicatedResistivity Fault Signature

©BMI— DM

v« . think DML & solutions

2-D Resistivity Imaging

& NSEM Again Ties
wilow Cresk Fautt  + | . 3DNSEM Surface Fault

30 40 50 60
P W SRy y—— : A

Willow Creek Fault

20 A—mm—
Iteration= 3 RMS=3950% Nonmalized L2=0.79

Resistivity L- 2

KIER \ |
o ; < .\{‘
r .\‘, — \
' . N\
" >
T ” *,
I FASNI ad { I NROdRF1Z &LydSING SR TR

DNR ¢ (i K ClI dzfThesleatinyddgd, Mgi60U6.

* *
*
23-June-2015 Copyright © 2015 Dynamic Measurement LLC. All Rights Reserved. NSEM Fault Validation 19



